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(54) CENTRIFUGE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a centrifuge capable of 
eliminating the lowering of productivity especially accompanying the 
occurrence of clogging of a screen part as a primary part of a 
screen bowl centrifuge with a treatment substance such as a 
crystal or the like and capable of reducing the leak amount of the 
substance to be treated through meshes of the screen part, in the 
screen bowl centrifuge. 

SOLUTION: A washing liquid receiving part 43 for receiving a 
washing liquid for a washing nozzle 45 is provided in the hub 41 of a 
screw conveyor 40 while a washing liquid receiving part 46 for a 
residual layer, which receives a washing liquid for washing the 
residual layer treatment substance in the screen part 30, is further 
provided in the washing liquid receiving part 43 so as to be 
demarcated In the washing liquid receiving part 43 independently. 
The washing liquid supplied to the washing liquid receiving part 46 
for the residual layer is directly ejected toward the residual layer 
treatment substance from the outer peripheral adges of flights 42 in 
a state partitioned from the washing liquid receiving part 43 by the 
washing route for the residual layer provided along the spiral 
direction of the flights 42. 
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CLAIMS 



tClaim(s)] 
[Claim 1] 

While separating a processing object from the undiluted solution which was equipped with the screw conveyor in the 
ball, came to support these pivotable relatively, and was supplied in said bail In the centrifugal separator which 
performs washing and deliquoring of said processing object in the screen section prepared along with the inner skin 
by the side of the end of this ball It is the centrifugal separator which has the penetrant remover receptacle section 
which accepts in the hub of said screw conveyor the penetrant remover supplied to the interior, and the washing 
nozzle which spouts the penetrant remover of these penetrant remover receptacle circles toward said screen 
section. 

Said penetrant remover receptacle circles divide independently the penetrant remover receptacle section for 
residual layers which accepts the penetrant remover which washes the residual layer processing object produced in 
the clearance between the flight periphery edge of said screw conveyor, and said screen section inner skin to said 
penetrant remover receptacle circles, and prepare it in them. 

The centrifugal separator characterized by forming the washing path for residual layers of making the penetrant 
remover of said penetrant remover receptacle circles for residual layers blowing off from said flight periphery edge 
directly towards said residual layer processing object in the condition of having been divided with said penetrant 
remover receptacle section, along the direction of a whorl of said flight. 
[Claim 2] 

While separating a processing object from the undiluted solution which was equipped with the screw conveyor in the 
ball, came to support these pivotable relatively, and was supplied in said ball In the centrifugal separator which 
performs washing and deliquoring of said processing object in the screen section prepared along with the inner skin 
by the side of the end of this ball It is the centrifugal separator which has the penetrant remover receptacle section 
which accepts in the hub of said screw conveyor the penetrant remover supplied to the interior, and the washing 
nozzle which spouts the penetrant remover of these penetrant remover receptacle circles toward said screen 
section. 

Said penetrant remover receptacle circles divide independently the penetrant remover receptacle section for 
residual layers which accepts the penetrant remover which washes the residual layer processing object produced in 
the clearance between the flight periphery edge of said screw conveyor, and said screen section inner skin to said 
penetrant remover receptacle circles, and prepare it in them, 

While preparing a communication trunk in the bottom side of said penetrant remover receptacle section for residual 
layers every predetermined spacing along the direction of a whorl of a flight in the location where the inner 
circumference edge of said flight stands in a row. the penetrant remover discharge hole which is missing from a 
flight periphery edge, is prolonged in the radiation direction, and said communication trunk opens for free passage 
from a hub inner circumference side is prepared in the interior of the hub of said screw conveyor thru/or a flight. 
The centrifugal separator characterized by making the penetrant remover of said penetrant remover receptacle 
circles for residual layers blow off from tip opening of each of said penetrant remover discharge hole which carries 
out opening directly towards said residual layer processing object on said flight periphery edge. 
[Claim 3] 

While separating a processing object from the undiluted solution which was equipped with the screw conveyor in the 
ball, came to support these pivotable relatively, and was supplied in said ball In the centrifugal separator which 
performs washing and deliquoring of said processing object in the screen section prepared along with the inner skin 
by the side of the end of this ball It is the centrifugal separator which has the penetrant remover receptacle section 
which accepts in the hub of said screw conveyor the penetrant remover supplied to the interior, and the washing 
nozzle which spouts the penetrant remover of these penetrant remover receptacle circles toward said screen 
section. 

Said penetrant remover receptacle circles divide independently the penetrant remover receptacle section for 
residual layers which accepts the penetrant remover which washes the residual layer processing object produced in 
the clearance between the flight periphery edge of said screw conveyor, and said screen section inner skin to said 
penetrant remover receptacle circles, and prepare it in them, 

While preparing a communication trunk in the bottom side of said penetrant remover receptacle section for residual 
layers every predetermined spacing along the direction of a whorl of said flight in the location contiguous to the 
processing object conveyance side of said flight, and the fleld of the opposite side, the penetrant remover free 
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passage hole which said communication trunk opens for free passage is prepared in the hub of said screw conveyor. 

The penetrant remover discharge pipe which is missing from a periphery edge, is prolonged in the radiation direction, 
and said penetrant remover free passage hole opens for free passage from the inner circumference edge of a flight 
is attached in the field of the opposite side of said flight every predetermined spacing along the direction of a whorl 
of a flight. 

The centrifugal separator characterized by turning the penetrant remover of said penetrant remover receptacle 
circles for residual layers to said residual layer processing object, and making it blow off from tip opening of said 
penetrant remover discharge pipe directly. 
[Claim 4] 

The centrifugal separator according to claim 2 characterized by forming the slot which continues, and extends in the 
direction of a whorl of a flight in the apical surface of said flight periphery edge, and tip opening of each of said 
penetrant remover discharge hole opens for free passage. 
[Claim 5] 

The feed tube for undiluted solution supply prolonged in the shaft orientations is inserted in the interior of the hub 
of said screw conveyor. 

While forming the penetrant remover supply path which supplies a penetrant remover to said penetrant remover 
receptacle section in said feed tube, the clear aperture of said penetrant remover supply path is prepared in the 
middle of the feed tube which laps to said penetrant remover receptacle section radial. 

The centrifugal separator according to claim 1. 2, 3, or 4 characterized by preparing the clear aperture of said 
penetrant remover supply path for residual layers in the middle of the feed tube which laps to said penetrant 
remover receptacle section for residual layers in said feed tube radial while forming the penetrant remover supply 
path for residual layers which supplies a penetrant remover to said penetrant remover receptacle section for 
residual layers. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

While separating a processing object from the undiluted solution which this invention was equipped with the screw 
conveyor in the ball, came to support these pivotable relatively, and was supplied in said ball In the centrifugal 
separator which performs washing and deliquoring of said processing object in the screen section prepared along 
with the inner skin by the side of the end of this ball It is related with the centrifugal separator which has the 
penetrant remover receptacle section which accepts in the hub of said screw conveyor the penetrant remover 
supplied to the interior, and the washing nozzle which spouts the penetrant remover of these penetrant remover 
receptacle circles toward said screen section. Such a centrifugal separator is used for purification of the various 
crystals in the field of the chemical industry or food stuff industry. 
[0002] 

[Description of the Prior Art] 

If the undiluted solution which consists of a crystalline solid and a crystalline solvent is conventionally supplied in a 
ball with the centrifugal separator of a screen ball mold, it is divided into the crystal and solvent whose undiluted 
solution is a processing object within a ball by the centrifugal force, and a crystal will sediment to the inner skin of a 
ball, will be conveyed by the ball and the screw conveyor to which the very small rotation difference is given, and 
will receive a deliquoring operation in the taper section in the end side of a ball. 
[0003] 

In order that the deliquored crystal may make the impurity and the solvent itself which was generally produced in 
the manufacture process adhere to a crystal front face and may wash these excessive affixes while preparing the 
screen section in the ball inner circumference side following the taper section, it was washing by preparing the 
washing nozzle which spouts a penetrant remover toward the part concerned in the hub of a screw conveyor, and 
injecting a penetrant remover everywhere into the crystal in the middle of conveyance in the screen section (for 
example, patent reference 1 reference — ) . 
[0004] 

[Patent reference 1] 

JP.2000-325833,A 

[0005] 

[Problem(s) to be Solved by the Invention] 

However, in the centrifugal separator of a screen ball mold which was mentioned above, in the radial clearance 
formed between the flight periphery edge of a screw conveyor, and screen section inner skin, when a crystal is not 
conveyed by conveyor, but the residual layer of a crystal does not have migration and it is pushed against a flight 
periphery edge by operation of long duration, it will be in the condition of having kept firmly. 
[0006] 

Thus, the crystal which makes a residual layer has the problem of being in the condition of it not only checking the 
permeability of a penetrant remover, but checking migratory [ for being exchanged into a new residual layer crystal ]. 
Generally this condition is called the blinding of a screen. In order to cancel the blinding of a screen, it is necessary 
to make supply of an undiluted solution suspend and to supply a penetrant remover between fixed time amount 
instead. Therefore, the stop time of undiluted solution supply can be contributed to production, and had become the 
factor which reduces productivity. 
[0007] 

When a penetrant remover was everywhere blown off also about the eye leakage by the screen section further again 
into the whole crystal currently conveyed with a flight, there was a problem that the crystal of the amount 
proportional to the volume which passes a crystal layer, and the crystal of the amount proportional to the opening of 
a screen will produce eye leakage. 
[0008] 

This invention was made paying attention to the trouble which the above conventional techniques have, and not only 
making the fall of the productivity accompanying generating of the blinding according to processing objects, such as 
a crystal, especially in the screen section which is the important section cancel but aims at offering the centrifugal 
separator which can decrease the eye ullage of the processing object in the screen section in the centrifugal 
separator of a screen ball mold. 
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[0009] 

[Means for Solving the Problem] 

The place made into the summary of this invention for attaining the purpose mentioned above consists in invention 
of each following item. 

[1] While separating a processing object from the undiluted solution which was equipped with the screw conveyor 
(40) in the ball (20), came to support these pivotable relatively, and was supplied in said bail (20) In the screen 
section (30) prepared along with the inner skin by the side of the end of this ball (20) In the centrifugal separator 
(10, 10A, 10B) which performs washing and deliquoring of said processing object The penetrant remover receptacle 
section which accepts in the hub (41) of said screw conveyor (40) the penetrant remover supplied to the interior 
(43). It is the centrifugal separator (10. 10A, 10B) which has the washing nozzle (45) which spouts the penetrant 
remover in this penetrant remover receptacle section (43) toward said screen section (30), 

In said penetrant remover receptacle section (43). the inside of said penetrant remover receptacle section (43) is 
divided independently, and prepares the penetrant remover receptacle section for residual layers (46) which accepts 
the penetrant remover which washes the residual layer processing object produced in the clearance between the 
flight (42) periphery edge of said screw conveyor (40), and said screen section (30) inner skin. 
The centrifugal separator characterized by forming the washing path for residual layers of making the penetrant 
remover in said penetrant remover receptacle section for residual layers (46) blowing off from said flight (42) 
periphery edge directly towards said residual layer processing object in the condition of having been divided with 
said penetrant remover receptacle section (43) along the direction of a whorl of said flight (42) (10, lOA, lOB). 
[0010] 

[2] While separating a processing object from the undiluted solution which was equipped with the screw conveyor 
(40) in the ball (20), came to support these pivotable relatively, and was supplied in said ball (20) In the screen 
section (30) prepared along with the inner skin by the side of the end of this ball (20) In the centrifugal separator (10 
lOA) which performs washing and deliquoring of said processing object The penetrant remover receptacle section 
which accepts in the hub (41) of said screw conveyor (40) the penetrant remover supplied to the interior (43), It is 
the centrifugal separator (10 10A) which has the washing nozzle (45) which spouts the penetrant remover in this 
penetrant remover receptacle section (43) toward said screen section (30), 

In said penetrant remover receptacle section (43), the inside of said penetrant remover receptacle section (43) is 
divided independently, and prepares the penetrant remover receptacle section for residual layers (46) which accepts 
the penetrant remover which washes the residual layer processing object produced in the clearance between the 
flight (42) periphery edge of said screw conveyor (40), and said screen section (30) inner skin. 
While preparing a communication trunk (47) in the bottom side of said penetrant remover receptacle section for 
residual layers (46) every predetermined spacing along the direction of a whorl of a flight (42) in the location where 
the inner circumference edge of said flight (42) stands in a row The penetrant remover discharge hole (49) which is 
missing from a flight (42) periphery edge, is prolonged in the radiation direction, and said communication trunk (47) 
opens for free passage from a hub (41) inner-circumference side is prepared in the interior of the hub (41) of said 
screw conveyor (40) thru/or a flight (42), 

The centrifugal separator characterized by making the penetrant remover in said penetrant remover receptacle 
section for residual layers (46) blow off from tip opening of each of said penetrant remover discharge hole (49) 
which carries out opening directly towards said residual layer processing object on said flight (42) periphery edge (10 
lOA). 
[0011] 

[3] While separating a processing object from the undiluted solution which was equipped with the screw conveyor 
(40) in the ball (20), came to support these pivotable relatively, and was supplied in said ball (20) In the screen 
section (30) prepared along with the inner skin by the side of the end of this ball (20) In the centrifugal separator 
(10B) which performs washing and deliquoring of said processing object The penetrant remover receptacle section 
which accepts in the hub (41) of said screw conveyor (40) the penetrant remover supplied to the interior (43). It is 
the centrifugal separator (10B) which has the washing nozzle (45) which spouts the penetrant remover in this 
penetrant remover receptacle section (43) toward said screen section (30), 

In said penetrant remover receptacle section (43). the inside of said penetrant remover receptacle section (43) is 
divided independently, and prepares the penetrant remover receptacle section for residual layers (46) which accepts 
the penetrant remover which washes the residual layer processing object produced in the clearance between the 
flight (42) periphery edge of said screw conveyor (40). and said screen section (30) inner skin. 
While preparing a communication trunk (47) in the bottom side of said penetrant remover receptacle section for 
residual layers (46) every predetermined spacing along the direction of a whorl of said flight (42) in the location 
contiguous to the processing object conveyance side (42a) of said flight (42). and the field (42b) of the opposite 
side, the penetrant remover free passage hole (48) which said communication trunk (47) opens for free passage is 
prepared in the hub (41) of said screw conveyor (40). 

The penetrant remover discharge pipe (80) which is missing from a periphery edge, is prolonged in the radiation 
direction, and said penetrant remover free passage hole (48) opens for free passage from the inner circumference 
edge of a flight (42) is attached in the field (42b) of the opposite side of said flight (42) every predetermined spacing 
along the direction of a whorl of a flight (42), 

The centrifugal separator characterized by turning the penetrant remover in said penetrant remover receptacle 
section for residual layers (46) to said residual layer processing object, and making it blow off from tip opening of 
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said penetrant remover discharge pipe (80) directly (lOB). 
[0012] 

[4] The centrifugal separator given in [2] characterized by forming the slot (49a) which continues, and extends in 
the direction of a whoH of a flight (42) in the apical surface of said flight (42) periphery edge, and tip opening of each 
of said penetrant remover discharge hole (49) opens for free passage (lOA). 
[0013] 

[5] Insert in the interior of the hub (41) of said screw conveyor (40) the feed tube for undiluted solution supply (60) 
prolonged in the shaft orientations. 

While forming the penetrant remover supply path (71) which supplies a penetrant remover to said penetrant remover 
receptacle section (43) in said feed tube (60). the clear aperture of said penetrant remover supply path (71) is 
prepared in the middle of the feed tube (60) which laps to said penetrant remover receptacle section (43) radial. 
While forming the penetrant remover supply path for residual layers (72) which supplies a penetrant remover to said 
penetrant remover receptacle section for residual layers (46) in said feed tube (60) The centrifugal separator of [1]» 
[2], [3], or [4] publications of the feed tube (60) which laps with radial to said penetrant remover receptacle section 
for residual layers (46) which are characterized by preparing the clear aperture of said penetrant remover supply 
path for residual layers (72) in the middle of (10, 10A, 10B). 
[0014] 

Next, an operation of this invention is explained. 

If an undiluted solution is supplied in a ball (20) according to the centrifugal separator (10, 10A, 10B) given in the 
above [1], an undiluted solution will be divided into a processing object and a mother liquor by the centrifugal force 
within a ball (20), a processing object will sediment to the inner skin of a ball (20), and this processing object will be 
conveyed by the ball (20) and the screw conveyor (40) to which the rotation difference is given. However, in the 
radial clearance formed between the flight (42) periphery edge of a screw conveyor (40). and screen section (30) 
inner skin, a processing object is not fully conveyed by conveyor, but makes a residual layer. 
[0015] 

The processing object which is in the middle of conveyance and was deliquored washes in the screen section (30) 
prepared along with the inner skin by the side of the end of a ball (20) by blowing off a penetrant remover from the 
washing nozzle (45) in the hub (41) of a screw conveyor (40) toward a processing object, in order to make the 
impurity and the mother liquor itself which was produced in the manufacture process adhere to a front face 
generally and to wash these excessive affixes. A penetrant remover here is supplied to the penetrant remover 
receptacle section (43) in said hub (41) through the penetrant remover supply path (71) separately established for 
example, into the feed tube (60) which supplies an undiluted solution in a ball (20). 
[0016] 

The penetrant remover receptacle section for residual layers (46) which accepts the penetrant remover which 
washes the residual layer of said processing object in said penetrant remover receptacle section (43) The penetrant 
remover which divides independently of the inside of the penetrant remover receptacle section (43). is prepared, and 
was supplied to this penetrant remover receptacle section for residual layers (46) According to the washing path for 
residual layers established along the direction of a whorl of a flight (42), it blows off from a flight (42) periphery edge 
directly towards a residual layer processing object in the condition of having been divided, with said penetrant 
remover receptacle section (43). Thereby, the residual layer processing object by the washing path for residual 
layers can be washed separately, and the class and volume of each penetrant remover can also be mutually changed 
with washing of the processing object by the washing nozzle (45). 
[0017] 

Thus, since especially the residual layer processing object produced in the clearance between the flight (42) 
periphery edge of said screw conveyor (40) and said screen section (30) inner skin can be directly washed apart 
from the whole processing object, fixing of a residual layer processing object is lost, migratory increases and the 
permeability of the penetrant remover to the whole processing object under conveyance also improves. Therefore, 
while being able to prevent the blinding of the processing object in the screen section (30). it becomes possible to 
control the amount of penetrant removers as an object for the permutation of the impurity in an original processing 
object, and it becomes possible to decrease the eye ullage of the processing object in the screen section (30) of it. 
[0018] 

According to the centrifugal separator (10 10A) given in the above [2]. moreover, the penetrant remover in said 
penetrant remover receptacle section for residual layers (46) The communication trunk (47) prepared every 
predetermined spacing along the direction of a whorl of a flight (42) in the location where the inner circumference 
edge of said flight (42) stands in a row A passage. It jumps out of the penetrant remover discharge hole (49) 
prepared in the interior of the hub (41) of said screw conveyor (40) thru/or a flight (42) in a ball (20). It has 
extended in the radiation direction, having penetrant remover applied it to the flight (42) periphery edge (49). and it 
can make a penetrant remover blow off from a hub (41) inner-circumference side directly towards said residual layer 
processing object from tip opening of each of said penetrant remover discharge hole (49) which carries out opening 
to a flight (42) periphery edge. 
[0019] 

Like the centrifugal separator (10A) of a publication to the above [4] here to the apical surface of said flight (42) 
periphery edge If the slot (49a) which extends succeeding the direction of a whorl of a flight (42), and tip opening of 
each of said penetrant remover discharge hole (49) opens for free passage is formed The penetrant remover which 
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comes out from tip opening of each of said penetrant remover discharge hole (49) can spread throughout a flight 
(42) periphery edge along a slot (49a), and can be made to blow off directly so that it may spread in the radial 
perimeter towards said residual layer processing object. 
[0020] 

According to the centrifugal separator (lOB) given in the above [3], morepver, the penetrant remover in said 
penetrant remover receptacle section for residual layers (46) The communication trunk prepared every 
predetermined spacing along the direction of a whorl of a flight (42) in the location contiguous to the processing 
object conveyance side (42a) of said flight (42), and the field {42b) of the opposite side (47), It passes along the 
penetrant remover free passage hole (48) prepared in the hub (41) of said screw conveyor (40). and is introduced 
into the penetrant remover discharge pipe (80) prepared in the field (42b) of the opposite side of said flight (42) 
every predetermined spacing along the direction of a whorl of a flight (42). 
[0021] 

It has extended in the radiation direction, having penetrant remover discharge covered [ each ] it over the periphery 
edge (80X and it can make a penetrant remover blow off from the inner circumference edge of a flight (42) directly 
towards said residual layer processing object from tip opening of each penetrant remover discharge pipe (80) along a 
flight (42) periphery edge. According to such a configuration, processing which prepares a hole in the flight (42) itself 
becomes unnecessary, can post-install a penetrant remover discharge pipe (80) in a flight (42), and can manufacture 
it comparatively easily. 
[0022] 

In order to supply a penetrant remover to said penetrant remover receptacle section (43) in the hub (41) of said 
^screw conveyor (40), and said penetrant remover receptacle section for residual layers (46) further again, as 
indicated above [5], some feed tubes for undiluted solution supply (60) similarly inserted into a hub (41) can be used 
effectively. 
[0023] 

That is, the penetrant remover supply path (71) which supplies a penetrant remover to said penetrant remover 
receptacle section (43) is formed in a feed tube (60). and the clear aperture of a penetrant remover supply path (71) 
is prepared in the middle of the feed tube (60) which laps to said penetrant remover receptacle section (43) radial. 
[0024] 

The penetrant remover supply path for residual layers (72) which supplies a penetrant remover to said penetrant 
remover receptacle section for residual layers (46) is similarly formed in a feed tube (60). If the clear aperture of the 
penetrant remover supply path for residual layers (72) is prepared in the middle of the feed tube (60) which laps with 
radial to said penetrant remover receptacle section for residual layers (46) It becomes possible to the penetrant 
remover receptacle section (43) and the penetrant remover receptacle section for residual layers (46) to supply a 
penetrant remover efficiently separately. 
[0025] 

[Embodiment of the Invention] 

Hereafter, the gestalt of various kinds of operations which represent this invention based on a drawing is explained. 

Drawing 1 - draw ing 3 show the gestalt of the 1st operation of this invention. 

The centrifugal separator 10 concerning the gestalt of this operation is called a screen ball mold centrifugal 
separator, is equipped with a screw conveyor 40 in the approximate circle telescopic ball 20, and it is constituted so 
that the processing object and mother liquor which are a processing object can be separately separated from the 
undiluted solution which comes to support these pivotable relatively and is supplied in said ball 20. 
[0026] 

With a processing object, the various crystals in the field of the chemical industry or food stuff industry etc. 
correspond, and the paraxylene used as the raw material of the terephthalic acid which specifically serves as a PET 
bottle and a raw material of polyester fiber, and a terephthalic acid, the bisphenol used as the raw material of CD- 
ROM, the other glutamine soda used as the raw material of chemical condiment, etc. correspond here. Moreover, 
various kinds of solvents correspond to a mother liquor. Various crystals have adhered the solvent which 
constitutes the non-polymerization matter and a slurry in the manufacture process to the crystal front face, and the 
washing permutation of these affixes can be carried out by penetrant removers (another specific solvent etc.). 
Hereafter, the case where it applies to a crystal as a processing object is explained to an example. 
[0027] 

As shown in drawin g 2 . the ball 20 and the screw conveyor 40 of the interior are supported to revolve pivotable 
through Shafts 12a and 12b inside casing 11. The rotation drive of a ball 20 and the screw conveyor 40 is carried 
out by fine ****** by the differential gear 14 formed successively by the bearing 13 of one side. Explanation well- 
known [ this differential-gear 14 very thing ] and detailed is omitted. 
[0028] 

The interior of casing 1 1 is divided so that it may correspond to the exhaust port 24 prepared in the ball 20 which 
following-**, the screen section 30, and dam section 26 grade, respectively. And the crystal exhaust port 15 which 
is open for free passage to said exhaust port 24, the penetrant remover exhaust port 16 which is open for free 
passage in said screen section 30. and the mother liquor exhaust port 17 which is open for free passage in said dam 
section 26 are formed in the lower part of casing 11. respectively. 
[0029] 

The end side (it is right-hand side in drawin g 2 ) of a ball 20 serves as an eject direction of a crystal, and it is 



http://vmw4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi.ejue 



2006/10/24 



JP.2004-202435.A [DETAILED DESCRIPTION] 



5/9 ^—V 



classified into the parallel cylinder part 21 of a major diameter, the taper section 22 which a bore reduces gradualty 
toward an end side, and the parallel cylinder part 23 of a minor diameter sequentially from the other end side (it is 
left-hand side in drawing 2 ) of a ball 20. At the tip side of the parallel cylinder part 23 of a minor diameter, the 
exhaust port 24 of a crystal is established, and while regulating the radial depth of a ball 20. the mother liquor which 
separated the crystal is prepared in the dam section 26 which can be discharged out of a ball 20 at the tip side of 
the parallel cylinder part 21 of a major diameter. 
[0030] 

As shown in drawing 1 , many filtrate discharge holes 25 are formed in the wall surface, an inner circumference side 
is covered in the direction of the perimeter with the cylinder-like filtering medium 31. and, as for the parallel cylinder 
part 23 of a minor diameter, the screen section 30 is made. Although the magnitude of the filtrate discharge hole 25 
does not need to take the particle diameter of a crystal into consideration so much, a filtering medium 31 consists 
of the material which has many the micropores thru/or the slits of minor diameter size from the particle diameter of 
a crystal. It is good to specifically use a wedge wire screen, a porosity ceramic Plastic solid, etc. In addition, as for 
the inner skin of the parallel cylinder part 23, the front face is deleted by the thickness of a filtering medium 31. 
[0031] 

A screw conveyor 40 consists of a hub 41 used as the revolving shaft, and flight 42 formed in the periphery of this 
hub 41 in the shape of a screw, and the flight 42 is formed so that a crystal may be conveyed to the end side (it is 
right-hand side in drawing 2 ) of a ball 20. In addition, between the periphery edge of flight 42. and the inner skin 
(filtering-medium 31 front face of the screen section 30) of the parallel cylinder part 23, on the structure rotated at 
the rate from which a screw conveyor 40 and a ball 20 differ, it is set up so that a clearance may be generated in 
radial. 
[0032] 

The penetrant remover receptacle section 43 which accepts the penetrant remover supplied to the interior, and the 
washing nozzle 45 which spouts the penetrant remover in this penetrant remover receptacle section 43 toward the 
screen section 30 of said ball 20 are formed in the hub 41. The penetrant remover receptacle section 43 consists of 
a part surrounded by the partition which extends to predetermined width of face in the direction of an axial center 
covering the direction of the perimeter of the inner skin of a hub 41. 
[0033] 

The penetrant remover free passage hole 44 is formed in the peripheral wall of the hub 41 which becomes the 
bottom side of the penetrant remover receptacle section 43 every predetermined spacing, and the washing nozzle 
45 which is open for free passage to said penetrant remover free passage hole 44 at the peripheral face side of a 
hub 41 protrudes on it As shown In drawing 1 , from the center of a pitch of flight 42, the washing nozzle 45 is an 
other end side (it is left-hand side in drawing 1 ) a little, and is allotted to the location which faces the screen 
section 30 radial here. 
[0034] 

Furthermore, in the penetrant remover receptacle section 43. the penetrant remover receptacle section 46 for 
residual layers which accepts the penetrant remover which washes the residual layer crystal produced in the 
clearance between a flight 42 periphery edge and screen section 30 inner skin divides independently the inside of 
the penetrant remover receptacle section 43, and is prepared. The penetrant remover receptacle section 46 for 
residual layers comes to prepare the partition which extends to predetermined width of face in the direction of an 
axial center in the both ends of a cylinder member covering the direction of the perimeter, a communication trunk 
47 protrudes on the bottom side every predetermined spacing, and the penetrant remover receptacle section 46 for 
residual layers is fixed to the condition of having been isolated from the inner skin of a hub 41 within said penetrant 
remover receptacle section 43 by each communication trunk 47. As shown in drawing 1 , each communication trunk 
47 is allotted every predetermined spacing along the direction of a whoH of flight 42 in the location where the inner 
circumference edge of said flight 42 stands in a row. 
[0035] 

With the gestalt of this operation, in the location where the inner circumference edge of the flight 42 in a screw 
conveyor 40 stands in a row. it applies to a flight 42 periphery edge from a hub 41 inner-circumference side, 
extends in the radiation direction in a hub 41 thru/or the flight 42 interior, and two or more penetrant remover 
discharge holes 49 which said each communication trunk 47 opens for free passage are formed in it. Each penetrant 
remover discharge hole 49 is making the washing path for residual layers of making the penetrant remover in said 
penetrant remover receptacle section 46 for residual layers blowing off from a flight 42 periphery edge directly 
towards the residual layer crystal on the screen section 30 with each communication trunk 47 in the condition of 
having been divided in said penetrant remover receptacle section 43. 
[0036] 

The feed tube 60 for undiluted solution supply prolonged in the shaft orientations is inserted in the interior of a hub 
41. The start edge of a feed tube 60 extends outside, and serves as the undiluted solution feed hopper 61 from a 
hub 41 or a ball 20, and the termination of a feed tube 60 is allotted in the center of abbreviation of the hub 41 
interior, and serves as the undiluted solution outlet 62. Furthermore, the penetrant remover supply pipe 71 which 
makes the penetrant remover supply path which supplies a penetrant remover to said penetrant remover receptacle 
section 43 in a feed tube 60, and the penetrant remover supply pipe 72 for residual layers which makes the 
penetrant remover supply path for residual layers which supplies a penetrant remover at said penetrant remover 
receptacle section 46 for residual layers are inserted. 
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[0037] 

The start edge of the penetrant remover supply pipe 71 is making penetrant remover feed hopper 71a which carries 
out opening to shaft orientations and an abbreviation right angle in the start edge side of a feed tube 60. Moreover, 
in the middle of the feed tube 60 which laps to the penetrant remover receptacle section 43 radial in a hub 41. clear 
aperture 71b of the penetrant remover supply pipe 71 is carrying out opening to shaft orientations and an 
abbreviation right angle. On the other hand, the start edge of the penetrant remover supply pipe 72 for residual 
layers is making penetrant remover feed hopper 72a for residual layers which carries out opening to shaft 
orientations and an abbreviation right angle in the start edge side of a feed tube 60. Moreover, in the middle of the 
feed tube 60 which laps to the penetrant remover receptacle section 46 for residual layers radial in a hub 41, clear, 
aperture 72b of the penetrant remover supply pipe 72 for residual layers is carrying out opening to shaft 
orientations and an abbreviation right angle. 
[0038] 

Next, an operation of the centrifugal separator 1 0 concerning the gestalt of the 1 st operation is explained. 
In drawing 1 and drawing 2 , an undiluted solution is supplied into a ball 20 through a feed tube 60 using driving 
sources, such as a pump. The undiluted solution sent from the undiluted solution feed hopper 61 of a feed tube 60 
comes out from the undiluted solution outlet 62 located near the abbreviation center in the hub 41 of a screw 
conveyor 40. and it invests in it by predetermined Mr. Fukashi who set up beforehand in the dam section 26 in a ball 
20. As for an undiluted solution, in response to an operation of a centrifugal force, the sedimentation of the crystal 
is carried out from a mother liquor within a ball 20. 
[0039] 

By the flight 42 of a ball 20 and the screw conveyor 40 which rotates by fine the crystal which sedimented 

to the inner skin side of a ball 20 according to an operation of a centrifugal force is conveyed to the taper section 
22 of a ball 20, in case it moves the inner skin top of the taper section 22 to a bore side rather than the depth 
beforehand set up in the dam section 26, it is deliquored. and it is conveyed further to the screen section 30. 
[0040] 

The crystal which the crystal which is in the middle of conveyance and was deliquored was making the Impurity and 
the mother liquor itself which was produced In the manufacture process adhere to a front face, and resulted in the 
screen section 30 is washed by the penetrant remover which blows off from the washing nozzle 45 in a hub 41. 
Generally pure water, an acetic acid, a pure phenol, a sulfuric acid, a hydrochloric acid. etc. are used, and a 
penetrant remover is supplied to the penetrant remover receptacle section 43 in a hub 41 through the penetrant 
remover supply pipe 71 separately inserted in the feed tube 60. The penetrant remover accepted in the penetrant 
remover receptacle section 43 blows off from the washing nozzle 45 through the penetrant remover free passage 
hole 44 of hub 41 peripheral wall. 
[0041] 

Thus, although a crystal receives washing and a detlquoring operation in the screen section 30 and it is conveyed . 
further to an exhaust port 24 side, the residual layer of a crystal is formed in the clearance between the flight 42 
periphery edge of a screw conveyor 40, and screen section 30 inner skin. This residual layer crystal is washed 
directly and locally by the penetrant remover injected from a flight 42 periphery edge in the condition of having been 
divided in said penetrant remover receptacle section 43 by the washing path for residual layers. A penetrant 
remover here is supplied to the penetrant remover receptacle section 46 for residual layers in a hub 41 through the 
penetrant remover supply pipe 72 for residual layers separately inserted in the feed tube 60, using the same liquid 
as the thing made to blow off from said washing nozzle 45 in many cases. 
[0042] 

If it says in detail, the penetrant remover In the penetrant remover receptacle section 46 for residual layers will pass 
along the communication trunk 47 prepared every predetermined spacing along the direction of a whorl of flight 42 In 
the location where the inner circumference edge of said flight 42 stands In a row, and will jump out of the penetrant 
remover discharge hole 49 prepared in a hub 41 thru/or the flight 42 interior in a ball 20. It has extended in the 
radiation direction, having penetrant remover applied [ 49 ] it to the flight 42 periphery edge, and it can make a 
penetrant remover blow off from a hub 41 inner-circumference side directly towards a residual layer crystal from tip 
opening of each penetrant remover discharge hole 49 which carries out opening to a flight 42 periphery edge. 
[0043] 

As mentioned above, apart from washing of the whole crystal by the washing nozzle 45, since the washing path for 
residual layers can wash a residual layer crystal locally and directly especially, fixing of a residual layer crystal is 
lost, migratory increases and the permeability of the penetrant remover to the whole crystal under conveyance also 
improves. Therefore, while being able to prevent the blinding of the crystal in the screen section 30, it becomes 
possible to control the amount of penetrant removers as an object for the permutation of the impurity under original 
crystal, and it becomes possible to decrease the eye ullage of the crystal in the screen section 30 of it. 
[0044] 

And since a penetrant remover is separately supplied to the penetrant remover receptacle section 43 and the 
penetrant remover receptacle section 46 for residual layers in the condition of having been divided mutually and the 
volume of the penetrant remover made to blow off from the washing nozzle 45 and the volume of the penetrant 
remover made to blow off from the washing path for residual layers are more separately [ than the exterior ] 
controllable, the optimal penetrant remover volume for [ both ] aiming at reduction of the substitutional rate of 
crystal washing and an eye ullage can be adjusted easily. 



http://vmw4Jpdl.ncipi.go.jp/cgi-bin/trari.web_cgLeije 



2006/10/24 



JP;2004-202435,A [DETAILED DESCRIPTION] 7/9 ^—iy 



[0045] 

In the screen section 30, the penetrant remover which blew off from the washing nozzle 45 and the washing path for 
residual layers is discharged from the filtrate discharge hole 25 through a filtering medium 31 in the exterior of a ball 
20 after washing of a crystal or a residual layer crystal. Moreover, the crystal washed and deliquored in the screen 
section 30 is discharged by the exterior of a ball 20 from an exhaust port 24, and the last is collected from the 
crystal exhaust port 15 in casing 1 1. 
[0046] 

Drawing 4 - drawing 6 show the gestalt of the 2nd operation of this invention. 

Centrifugal-separator 10A concerning the gestalt of this operation is continued and prolonged in the direction of a 
whorl of this flight 42 in the apical surface of said flight 42 periphery edge in the gestalt of the 1 st operation 
mentioned above, and forms slot 49a which tip opening of each of said penetrant remover discharge hole 49 opens 
for free passage. It is good to set the width of slot 49a as about 1-5mm. and to set the depth as about 10-25mm in 
detail. In addition, the explanation which gave the same sign to the gestalt of the 1st operation and the part of the 
same kind, and overlapped them is omitted. 
[0047] 

According to the gestalt of such the 2nd operation, the penetrant remover which comes out from tip opening of 
each of said penetrant remover discharge hole 49 can spread throughout a flight 42 periphery edge along with slot 
49a, and can be made to blow off directly so that it may spread in the radial perimeter towards said residual layer 
processing object. Thereby, it can raise the permeability of the penetrant remover to a crystal, and migratory [ of a 
residual layer crystal ] like the gestalt of said various operations. 
[0048] 

Drawing 7 and drawing 8 show the gestalt of the 3rd operation of this invention. 

As centrifugal-separator 10B concerning the gestalt of this operation is shown in drawing 7 , each communication 
trunk 47 of said penetrant remover receptacle section 46 for residual layers is allotted every predetermined spacing 
along the direction of a whorl of flight 42 in the location which adjoins processing object conveyance side 42a of 
said flight 42, and field 42b of the opposite side, and the penetrant remover free passage hole 48 which each 
communication trunk 47 opens for free passage is formed in the peripheral wall of said hub 41. 
[0049] 

And along the direction of a whorl of flight 42, it applies to a periphery edge from the inner circumference edge of 
flight 42, extends in the radiation direction, and two or more penetrant remover discharge pipes 80 which are open 
for free passage to said each penetrant remover free passage hole 48, respectively are attached in processing 
object conveyance side 42a of flight 42 and field 42b of the opposite side in a screw conveyor 40 every 
predetermined spacing. This penetrant remover discharge pipe 80 is making the washing path for residual layers with 
the communication trunk 47 and the penetrant remover free passage hole 48. 
[0050] 

According to the gestalt of such the 3rd operation, the penetrant remover in said penetrant remover receptacle 
section 46 for residual layers The communication trunk 47 prepared every predetermined spacing along the direction 
of a whorl of flight 42 in the location which adjoins processing object conveyance side 42a of said flight 42, and field 
42b of the opposite side, It passes along the penetrant remover free passage hole 48 prepared in the hub 41 of said 
screw conveyor 40, and is introduced into the penetrant remover discharge pipe 80 prepared in field 42b of the 
opposite side of said flight 42 every predetermined spacing along the direction of a whorl of flight 42. 
[0051] 

It has extended in the radiation direction, having penetrant remover discharge covered [ each / 80 ] it over the 
periphery edge, and it can make a penetrant remover blow off from the inner circumference edge of flight 42 directly 
towards said residual layer processing object from tip opening of each penetrant remover discharge pipe 80 along a 
flight 42 periphery edge. According to such a configuration, processing which prepares a hole in flight 42 the very 
thing becomes unnecessary, can post-install the penetrant remover discharge pipe 80 in flight 42. and can 
manufacture it comparatively easily. In addition, a penetrant remover can be made to blow off by attaching each 
penetrant remover discharge pipe 80 in a radial at the narrowest possible spacing, so that it may spread in the 
direction of the perimeter to a residual layer crystal. 
[0052] 

As mentioned above, although the drawing has explained the gestalt of operation of this invention, according to 
these concrete configurations, it becomes possible to raise the permeability of the penetrant remover to a crystal, 
and migratory [ of a residual layer crystal ]. However, even if this invention has modification and the addition in the 
range which is not limited to the gestalt of these operations and does not deviate from the summary of this 
invention, it cannot be overemphasized that it is contained in this invention. 
[0053] 

[Effect of the Invention] 

According to the centrifugal separator concerning this invention, since migratory [ of this residual layer ] is improved 
since the residual layer processing object adhering to the inner skin of the screen section can be made to inject a 
direct penetrant remover, and the permeability of the whole penetrant remover increases, solidification prevention of 
a residual layer is attained from the flight periphery edge of a screw conveyor by washing only a residual layer 
processing object locally and making the liquid content of a processing object high. 
[0054] 
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Moreover, although the eye leakage of the processing object of the amount proportional to the volume of the 
penetrant remover which passes processing and the processing object of the amount proportional to the 

opening of the screen section is produced when a penetrant remover is applied to the whole processing object also 
about the eye leakage of the screen section Since fixing of a residual layer processing object is lost by injecting a 
penetrant remover in a residual layer processing object like the above-mentioned more directly than a flight 
periphery edge and the permeability of the penetrant remover to the processing object under conveyance improves, 
It becomes possible to control the amount of penetrant removers as an object for the permutation of the impurity in 
an original processing object, and it becomes possible to decrease the comprehensive eye ullage of the processing 
object in the screen section of it. 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing the important section of the centrifugal separator 
concerning the gestalt of the 1st operation of this invention. 

[Drawing 2] It is drawing of longitudinal section showing the whole centrifugal separator concerning the gestalt of 
the 1 St operation of this invention. 

[Drawing 3] It is the lU-III line sectional view of drawing 1 . 

[Drawing 4] It is drawing of longitudinal section showing the important section of the centrifugal separator 
concerning the gestalt of the 2nd operation of this invention. 

[Drawing 5] It is drawing of longitudinal section expanding and showing the important section of the centrifugal 
separator concerning the gestalt of the 2nd operation of this invention. 
[Drawing 6] It is the VI-VI line sectional view of drawin g 4 . 

[Drawing 7] It is drawing of longitudinal section showing the important section of the centrifugal separator 
concerning the gestalt of the 3rd operation of this invention. 
[Drawin g 8] It is the VIII-VIII line sectional view of drawing 7 . 
[Description of Notations] 

10 — Centrifugal separator 
10A — Centrifugal separator 
10B — Centrifugal separator 

11 — Casing 
12a, 12b — Shaft 

13 — Bearing 

14 — Differential gear 

15 — Crystal exhaust port 

16 — Penetrant remover exhaust port 

17 — Mother liquor exhaust port 

20 — Ball 

21 — Parallel cylinder part 

22 — Taper section 

23 — Parallel cylinder part 

24 — Exhaust port 

25 — Filtrate discharge hole 

26 — Dam section 

30 — Screen section 

31 — Filtering medium 

40 — Screw conveyor 

41 — Hub 

42 — Flight 

43 — Penetrant remover receptacle section 

44 — Penetrant remover free passage hole 

45 — Washing nozzle 

46 — The penetrant remover receptacle section for residual layers 

47 — Communication trunk 

48 — Penetrant remover free passage hole 

49 — Penetrant remover discharge hole 
49a — Slot 

60 — Feed tube 

61 — Undiluted solution feed hopper 

62 — Undiluted solution outlet 

71 — Penetrant remover supply pipe 
71a — Penetrant remover feed hopper 
71b — Clear aperture 

72 — Penetrant remover supply pipe for residual layers 
72a — Penetrant remover feed hopper for residual layers 
72b — Clear aperture 

80 — Penetrant remover discharge pipe 
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^ jum(om't''^mm\cis\,^x . ^ossfB-C'fos>^^ v — u x- (o m m ^ ^ (o m-miiioic 

o 

[ 0 0 0 9 1 

[1] (2 0) l^ti.^^^y^-^^-ii' (4 0) Sriix.. :itvt>^*SJEt6t}(CIiIfepI 

(2 0) (D — i^m mm icr^ X ^ i-f tc :^ V — (30) SijiE^o-si^ 

<D is X rj fSi 'i^ ^ n 0 M 't- mm ( 1 0 , 1 0 a , 1 0 b ) is x . m m ^ V — 
=1 >^-Y (4 0) C9x^7■ (4 1) Id. ^Oi^g|5lc#t^Lfcjftr^jS^S:«tA^x-5)$tj^fgS«t 
(4 3) t . ^iSfej^^SttgB (4 3) l^cOj5fci^fS^mjf2P^^y— >-|F|5 (3 0) (crS]*^o 
T'gffl-r5gfe#yXyl'(4 5)<>:^*-r'5^'L^5>BI«(10. lOA, 10B)T-feoT 

m^^^'f^S: n U (43) rtlc, mJie^^yrL — 3>'-<-\' (40) co :7 ^ ^ h (42) ^ 

^^tttiiE;^^y— vfp (3 0) fhmmt<or^(Dmm\z^\z^mm^m^^mw-t^^i¥ 
m^si-fAti^mmmmi^m^i^^ (4 6) *^F^^5fe^l^?ss^■t^fP (43) F*5ir«34S(r 

mmy y ^ h (42) cot,*A/:^io](c:©oT. tutE«»ffl}5fer^?^Sft^ (4 6) f^(Oi5fe?^ 
?gSr> mmm^m^\-i U (43) i:lift^b*xfct>cffiT-BtifE77'<h (4 2) ^j^»J;9 

m^n m >>i}imm K \^ n X m^m m ^ ^ nm m ^ m ^ \. tc ^ t ^^'^t-t i>m-h 

':^mm. (10, lOA, lOB), 
[0010] 

[2] ^i^/w (2 0) :^ ^ V =•■ — =' (4 0) ^{ix.. ::ti.b^+g?t6^{c|5)tepi 

m\^^n\^X t£ Y) . mt^^ J\y (2 0) l^(;i#t^Lfc:Jl?^?i^fetoS#i^:5^ffi|-rSi:*{c. 

^7 (20) <D — 1Qm](D nmm\^f^ ^ X fz. :^ ^ — 1^ U (30) T- , IE ^ S !^ 
«0i5fc?f^*Jj;z>'jKjg^^T5>jt-iL^^^SI (10, lOA) (ct5V^T. HtifE;?^:?'li^ — 

(4 0) O^^y (4 1) (c. ^c7:)p^asi-^l&L.7ti5fc#?^SrS:(tAttSgfe?^?ga(t^ (4 3 
) t . n.m.WW.^ti^n (4 3) P^<Dm^m^mU:^i^V~^yU (so) t^lpId^oTRtttJ-t- 
5gfe#yXy^ (4 5) t ^ ^ -r h'-^ ■l-':i^m.m (10, lOA) -efooT. 
Hfifei5fei#^j^Sit^ (4 3) Hute;^^?!;^ — riiv-^-V (40) (4 2) 9\- 

mm. t wiB :^ 1^ V - > ^ (3 0) l^;il®i:«oPB^co|#:W(-:iC5?J«Ma«^^)5t#-rS>5fej^ 

m%:^nAh,?>mmmmi^m^n^ (4 e) s:. wtEgti^issttias (4 3) 

E ® b T ^ . 

Bii te 7 7 h (42) CO 1^ Ml Ji /j; s « r , 7 7 h (42) n h ^ a. :}5 \^ \z. 
T f;? :t Pel Pi *= # . Hu te s ffl )5fe # ?&' s (t as (46) CO jis iiij ^ ^ 1= (47) ^mn i> t 

fifJlE^ii'y^ — ='V^-^ (4 0) (T^^nT" (4 1) ^<fV^L77^'^ (4 2) I^SBICl. 
-'^T'" (4 1) \hmm ^ 'O -7 V h (4 2) ;J1-iiI^{;iAMtTj!!kW*-[6](c®lJJTHti|Eg5«g«= ( 
4 7) ;i^igii-rS);ft?#fflg#tB?L (4 9) SrSStt, 

ntimmm mvtww.^i-) u (4 6) i^fT^gE?^?^^, Huie^^'i'h (42) f^mm^^m -ri> 

^ t -r ^m^^^mm (10, ioa) , 
[001 1 I 

[3] yfs jv- (20) F^lC;:^:?y^ — a^'-^-t (40) ^{ix. rtLf3^tB>Pt6^(;il5]|KPr 
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^if^^ /\^ (2 0) <o — agftycoF^^Sfcj'^oTKii-fcj^^'!; — vse (3o) w^^mm 

(D'^Wii i. niSiW-i: 'f{ b M't--9}n.m. (lOB) lc*5^^T. Bffi5;^^^y^-3>-<-V (40 
) (D^-^zf (4 1) ic. ^(Drtai{-W*&Lfcj5fej*?S<^S:»tAix5i5fe^?gSi:fa5 (4 3) 
KjJtjf-j^SltgS (4 3) rtOi5fej^?«Srmif5;^^y-VgB (3 0) lrr6];6^oT'!ittS-r'5gfc?^ 
/XyU (4 5) irS:*-t-5S'L«5)-Bt« (lOB) T'ifooT. 

mIfS^}^?SSt1-Si5 (4 3) F^tr, ifj^^i?!;^ — =i>-<-V (40) CD^^'f'h (4 2) ^ 

mm t wiU:^ ^ V - (3 0) F^Jl®i:«oFBl(75^Rgic^fei:s?5S*aSi^^)ft#-r5gfei^ 
jS^Slt Aix5,?^«ffli5t#j«g»tgi5 (46) Bfitegti*fgS{:t$l5 (43) P^tiim±iZ. 

n: iS L T ^ ft , 

mlte^^'l'h (4 2) <OiaS#)ffi5:^E (4 2a) irS^tH'I^S (4 2b) 

(4 6) (Oj£ffliJ|cS^l= (4 7) ^iSft'St^tC. BtJte;=^i?y^ — ='V-<-V (4 0) 
O^N^ (4 1) {cStilE^^W (4 7) ;4S]igiii-Sgfe^JKi*ii7L (4 8) ^^tt, 
mimy y -i h (4 2) (DS*)-(|i)CO® (4 2 b) (C, 7 y ^ h (4 2) <7>t,-a:/^;i^|6j|r?eo 

TBf:£FBmt5#(C. :7v^ h- (4 2) (Dl^;iJtJ;t?^l-Jlltiv:;OMtT;^#f:*TS]{CMTJ'TBtFfE 

j^j#^f^iiii?L (4 8) ^^mm-r ^ mi^mmmy<4 ^ (so) ^5it)W-tt, 
finfiE«^ffl?5fej^«s»tgi5 (4 6) f>^(Dmi^m%: . ntsmm^mmmy<-f (so) (o^tijigp 

[00121 

[4] mmy y V (4 2) :51-Jl^co^ig®tw, (4 2) (D h ^ A. ^ \^ mm \^ 

xmxf. mm^m^mmmK (49) (o^i^n iimm-t (49 a) ^^^^igb/crts: 
mmb-r^ [2] 12 « ^> git «i (1 OA) , 

[00131 

[5] mlte^i^y^ — ='>'-<-\' (40) <D (4 1) rtglSfC. ^<73W:^|6]{CJSt/5J!^?^ 

tt^fflo?7-f-K^^ — :/ (6 0) Sr#AL. 

m^y ^ - V 'f- =^ - ^ (6 0) rtt;:. BrIIEj5tj^?SSlta5 (4 3) lci5fe#«5r^l&-r-5i*}^ 
?^«*&MiES (7 1) ^ff^^ife-rsir^tc, mt^m»m^\-y ^ (4 3) lc*fbTi}i@^l6]{cK 

— K^^-y (6 0) (D^'P ^^mW^Wm^'^'m^ (7 1) coM:5$cP5rl9:i-t. 
milSP'^'-K^zL-y (6 0) rtfc. Hfltea®fflft#>KS:lt§|5 (4 6) lcj$fe?#Hji^^«,f;&f 

^mm m^wmm^m^ (72) ?:?gfig-r^.i:*»c. flfiiEaw^gfei^ffiSftaj (4 6) \z 

^ V X ^ ^:)5 ^ \z m i, y ^ - V ^ ^ ~ y (eo) ©i^^^teimiffiaafflijfetf^^^wiaMss ( 

72) (D mUk U ^ Wt fc ^ t ^ ^WL t -r ^ [1] , [2] , [3] Sfcfi [4] fEgJOit 

■L^^mm { I 0 , lOA, ioB)„ 

[00141 

W IE [ 1 ] te ffi (O it :J)- Bi ^ (10, 1 O A . 1 0 B ) J; . 4^ ( 2 O ) 

1^ ^ *s ^ ^ $ n 5 t , ^® 'L^ ;'3 i 9 ;}? 'i' (20) Ph X' !W-.m t m W. t \^ ''j^ h ^ 

. *[!:S*&«5i<^>>'i' (2 0) ©F^fflStcit^L, A^d^S^aSifefi, (2 0) irlijifell 

"k^TLhtiXV^^y^-^^'J^ — ^siy^^ (4 0) lrJ;t3^i||$tx-5„ fc/cL. — n 

(40) (o^^fh (42) ^ii^i:;^^?!;-^^^ (30) ^mm t (om[^m^^ 
ix ^ \^ (D m.m X i-i. . s ^ (i 3 >- ^ ir T- + 5> (i ffig ii^ ^ ti -f a s ^ '".c -r , 

[00151 

ffi !c: « $ -i*- T *D •? . r tt ^ ^ :5)- M * ^ i5fc ^ -r S /c J6 Id . <> ;v (20) co — *S ^f] o 
(^illffi(CfD'oT^lt;t;=<;:i'y— VlfP (3 0) iCiol^T. ^r^'lJa. — =iv<-t (4 0) C0^^ 
>^ (4 1) tCfc5j5fe}^yX/l' (4 5) J:9«].Si^lrr6]*^oTi5fe?^?iS^»itt}UT)!!fe?^^tf5 

„ :l z. X (D-fftWrni^ . mx.\^. (2 0) i^icj[ijg^et^-r-57-<-K^:=L — y (e 

0) ftcgiJi^sSll-tfcjftr^v^ttt^&MiSS (7 1) Sr^LT. B^rfE-'^y (4 i) i^{cfoSj5tjt?^ 

s (t ^ (43) #^ $ 5 o 
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[0016] 

Siife^^j^si^gc (4 3) F^jcfi. Wimmm^(Dmm %:mw-t i,mi^m^^t^ Aix i>mm 

(4 6) m^i^^ n % (4 3) (f^ t ^ Km L X m n h iv X is <9 

. :ioaSffli5fe#?SSi:tgB (4 6) icm^^ ^ titi^i^mi-i ^ :7 7 4 h (4 2) <D h-^ A^:^ 
r6]ti?&oT^Jtt>ttfcagfflgEi^^8glcJ;t). Wtegfej^jSSlt^ (4 3) tJitt^bixfc 

4^^-c-77'i'b (4 2) ^ mm X V mm fi&m^izf^i^ X m.m'iai ^ ti o ^tnz x . m 

[00171 

r <Z) i 7 fd . S #J t \%'h\\\z ^ tfiSB^^y^-3>'<ir (40) (O^v-fh (42) 

^WiW. t :^ i> - ^.y-^ (3 0) l^ilBt(OPB'](^^PB^(C:iCfcJ^SMS^^#(cii:S?5fe 

^ « ^ -ti- 5 r pj ft ^ ^ ^ 
[0018] 

*fc, HulB [2] {clSttOji'L^:5>Btm (10. lOA) {cJ:tL(i. flfilE^efflj5E^SSS«t 

SB (4 6) f^CD)^!^ffi(i. Bf)|E77-rh (4 2) (D f*^ m U i'^ m fj: ^ & W \Z X . ( 

4 2) (oh-\tA.:^f^izr,ioxmj^mmii^izmi-fhnx\>^^mmv (47) ^s^. Bute 
;:^:}'!J^-3>^ir (40) co^N7' (4 1) /^v^L^^-Yh (4 2) rtlfi5icK;tt^ti.-rv^ 
5«fejf«#tti7L (4 9) A-b^^'/u (2 0) \h iz m X/ m -t o mr^m»tii7i (49) li, 

7^(4 1) (f^ mmi X :7 y 4 h (4 2) ^JlIig:(C;dM^-C*fe#^^r6)jcMO«Tio!?. 

(4 2) f^mmicm a-r ^mim^m.i¥mmtiiii (49) <^3fej«gpj;«?, suffia^tosifetc 

[0019] 

rrr-^IE [4] (ciE«<^^-C.^:J>^« (lOA) roipl-, SfllE^^-^'h (4 2) ^mm. 

o^feiSBic, ^^-fh (4 2) <Dh-^/w:)ji^\zmm.i-x]iiif. mm^mi¥-mm ta^i (49 

) ©^jffiPi65iitii-r-5f« (4 9 a) ^W-l^-t tUt ^ BUfE*i5fe#?g#(±5 7L (4 9) cO^feffiP 
J;?)IUS)5fej^jg(i^ (4 9 a) lC?SoT77-fh (4 2) ^J^^ro^lglC^T#^(3. HUte 

[ 0 0 2 0 ] 

^fz. mm [ 3 ] ic IE « CD .L< 8t IS ( 1 0 B ) i tL i±* . mj te a /i ffi !5fe s ft ^ (4 

6) F^CDjJfej^jgll, mtS.y 9 ^ h (4 2) c:)it{igife«6d||S (4 2 a) tS^ftffiiJcO® (4 2 

b) izmi^-r ^&micx . y 7 ^ v (4 2) <^?p>-i±A^;b^i^]tw?eoT0f:grB^PS*3#ii^{tp> 

nXV^^SSin'ff (4 7) h . mt^ ^ ~ ^ ^ \ (4 0) (D^n:/ (4 1) f^Kltb^L 

Ti/^?)i!5fei^?gi$ii?L (4 8) <!:Sriaf3> BufE^^-Ch (4 2) (DSS*ffi']cDH (4 2 b) lc 
. ^v-fh (4 2) <?5P>1tAy*-rSj{C«ioTM^rBTP»i3#(c:^ltbtuTV^5gt^?S*^tt)^-^°-1' 
7' (8 0) (d^AStbSo 
[ 0 0 2 1 ] 

#gfejffS#thi^<-l'7° (8 0) tt. 77-^ h (4 2) COF*gMI,f^J;'9^;iI,Sir;^MtT*$tA^:J^|fi] 
{C ® l>* T is "9 . -7 y -< V (42) ^1- » ic ^fi # gfe ^ «N i±i ^-5 7° (80) O 3fe P J: 

ti. . 7 7 h (42) e ^ 7L $r 12 f:t ;|JP X (i ^ g i •? . ?5fe ?S tU -f 7° (80) 

[ 0 0 2 2 ] 

*6)»c*7t. HulE;^i'y^ — (4 0) cd^n:7' (4 1) rtfcfoSBlilE^^^KSritia? 

(43) ir ifi IE a ^ ffl )$t S 1^ Ifl5 (46) i: ift ^ l^t |g -f ^ ( j ^ gfj t g [ 5 ] |g 
«tLfcJ;i>(c, |W)i:<^-:7- (4 1) l^lcifAi-S®?K^*&ffl07-<-K5^zr-7' (6 0) 
<^ - ^ fl- ?;!) (c f ij ffl 1" 5 r i: 75s T' # -So 
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[ 0 0 2 3 1 

-r^it?*,, (6 0) rtic. HfiflBi5fc#?KS:(tgi5 (4 3) \cm^m^ m^-t 

i> mi^m^mm^ (7 1) SrJf^figL.. Hfitegfej^jgSitgp (43) i::>^LT^@;)^[S){ca[/f 
S7-<-Kg^^-y (6 0) (D)^<PiC^i^mm^&n, (7 1) <0§3^$tP5rl9:lt6o 
[ 0 0 2 4 ] 

y ^ - ^ - ^ (6 0) f^fc, Hjfiea^ffli^j^jgsttSB (4 6) tcmr¥t&^ 

■t hmm mmi^i^m'^mm (72) srff^figb. HuiEaa^gfe^fSsi-tsp (4 6) izMi^x 

\P] \Z m ^£ ^ y -< - V 'J- ^ - (6 0) roi^^('a®ffli56^?^#t#^MSS (7 2) (Dm 

*jcp^^ttm4\ ft#ffiS(^gi5 (4 3) io i.if-nm mm^m^<.-i u (46) i^^itLT. su 

[ 0 0 2 5 1 

[ ^ O * ffi (O ff^ ^ 1 

m 1 — 03 li*^PJ<^|| 1 

SiS'L>5>fii^i o«4. ;^^y— VTK^'/i'SjS'il^^J-Bt^irfi^^ixStt^-c- 
nm.K^n fi: ^ ^ Bfjte7}<5'/i'2 OF*g(c:#t|g^tisj!gjS;?»^f3^!0!SM*-e&?)^!3;a!^te 

[ 0 0 2 6 1 

r r T' M a i: (4 . it ^ X * ^ p°p X « W ^ » td *5 tt S # ft ^ ^ L . A 6^ (3 (4 

^ij X tt* . h 4? h /w ^ y ^ T- /w M #t <o M *4 i: ^£ 5 X ^' ®e . u- 7 ^ ^'U ®E o IS 

Ssft^^x^^^v-uv, CD-ROM<Dj!^i|sfi:;ir'5t';^7a:y — /u, ^ cD i& ^ ■fb^WefeiN- 

[ 0 0 2 7 1 

M 2 {z tt: -f- ^ V li^ . 4?^>yi--2 0i:^CDrtS15co^i?y^ — 3>-^-^4 0{4, ^y — v-^'i/ll 
<DnU\Z'y ^ y V 1 2 a, 1 2 b^^LTlHlte-5Itg(C$ftS:^ttTV^-5o ;K[>>'1'2 0i3j:U« 
^i?y^-=i>^-V4 0(4. >T-{|iJ»WS(:J-l 3(Cig^$tbfcMW)i^Sl 4|Cj;oT^ii'-^ 
jgT-lHlteiliWi^tL^, ^^d^S^tbi^ei 4g#:{4 4!;t^-efe!?f¥*B^ilftl^{4«S&-r'5o 
[ 0 0 2 8 1 

— ->>i/ii(7>rta5l4, iikii!!-r'5*'^'/i'2 0(c|S;(tbixTv^-5#tbP2 4, ^:^y— v 
§153 0. ¥ 2 & m\z^ih^i\.nit--r ^ i. 0 \z^m^ ^x\,-- ^ . -tbr. ^ — 'yi^if\ 
1(^TSBICI4, milE#^ttSP2 4{i3iSiii-2)^B^SNtUPi5, SfllE;^^y— >§P3 0{cilii 
-r5i5E?^®#{±JP 1 6, mIfEyA|EP2 ejrigji-t-Smf^^ttJP 1 7;45^^^^'^^S^tbi^T 

[ 0 0 2 9 1 

Tf- ^ >\' 2 0 (D - (m 2 ^ X ^ m) mH^^unW^^ntfaoXiii'O. JK!>yU2 0C0ftilMS 

m ( 121 2 4' T- W ) t Mi , S <0 ^ fS g|5 2 1 t . - *S « Id 1^ o T 1*1 ^5 )«i }!k ^ /J^ 
-rST-->'<-§|52 2,!:. /J>S(0^?f1iia52 3i:ic:lE:5>(t$ixri^6„ /J^#^73Jp^Tf^Sl52 3 
<^ 5fe *g ffiiHc (i . M ^ © tb P 2 4 /45 M IS $ ix , ;'c S CD ^ fSi g|5 2 1 CO 5t iSs ffliJ ic (4 . /i- 

2 Q <D^^^'^<Dmm.^m.m-ir ^ t ^\z ^ *ss^^5>ilL)te^srd^l>y^2 o^--#tu-5itg 

^'.e ^ A g|5 2 6 ^ Jl" b n T t/^ -5 , 
[ 0 0 3 0 1 

midTT^-Ti^i-. /j>so¥tTfis§i52 3 (4. ^<Dmmizgr^(DmmmtiiK2 5A-mi^^ti 

X i*Ji^#l;i5RfSi4^roji[tt3iT'^;i:fy|6]{cS*?HT. ;^i5'y-^§|53 0*/^L■cv^So 

?S # ttl 7L 2 5 CO t ^ « . I§ B^B CO ^1 -7- @ ^ ^ (5 % I® -r 5 ^ /.C l/^ . }l8 *^ 3 1 (4 , 
B^B CO fei ^ ^^ J; >9 /J^ ^ X (7? # CO yjN ?L ^^ L y > h ^ W f 5 * *t ;5j^ 5 „ * I* 6^ 
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[ 0 0 3 1 ] 

— ^:^^'Y4 0\^^ ^ (D t ^ y 4 i t . $^ 4 \ <D m l:: ^ V ^ 

— ^^cm^-thti^yy^ h 4 2 t f)^ h ^1 . y =7 ^ v 4 2*i. '^^^^ 0 2 0 (D — ^m 
{m 2 ^x-:^m) --MSii^-r^i^tcjf^^rg^ixTi^'So f^i^. y y v 4 2 (o^mm t w-rf 
2 3 (op^mm {y^ ^ — 3 0 (du^ 3 x m^) t (Dm\z.n.^ y.^v^ — ^^^^^ 
4 0 t ^< ^ 2 0 t ^^-m^j: ^mrnxmrn-r ^mm±. ^^:^i^\zmm^-± c ^ ^ 0 ^^m^ 

^ ti T S o 
[ 0 0 3 2 1 

y^y 4i{^ii. ^(D[hm{^mfi^^titz^i^mi:^i'fAti?>9ci^m^i'f^4 3 t . mm^m 

S:ttlFB4 3 (D mr^^ ^ mt^yt^ ^ yi- 2 o (D 7^ ^ y— >gB3 0 ^ f)^ x ^ tiS -f ^ J 7< 

4 5 t f)^m\^ h fhx ^ . ar^^ssft^4 3(^. 4 i<!ortiasco^js^f^fci:(}$ft 

m ^ *i ® ttl -r 5 tt «9 Xm^tlfz.U\±f)-^^S:^. 
[ 0 0 3 3 1 

m^^m^\if^43(DB.\mt^^^y^y^4i(Dmm\^{'t. m'&mm^ ^ kzmwmmmii 4 4 t)^ 
It tb . y^y^ 4 1 <D^m'mm\^ . mj te gt ii 7L 4 4 a ii -r ^ y x 4 5 ^ 

^$tLTV>5o ^:iT*tt;#yXyW4 5(i. iaifC^1-J:9(->'^-rh4 2C0e:y^4':feJ: 

((iii4»T-;fefflij) T*. ;^^y->s^53osr*^;^rRI^^es^f^4M(-i^^^^■cv^ 

[ 0 0 3 4 1 

$bicgfe#*gs:it^4 3p^^c^i, y y h 4 2 ^ mm t y ^ v — 3 op^mmt(Dm(D 

SWffl54 3F^t^i?4^z:{^^^HLTS:^^e>ttTv^^, 3^®fflSfc#?KS:ttSl54 6 (i. RlfflgBW 

to ^ :^ w ^9 W B^r ^ *i {31 ^ 5 tt ^ ^9 ^ ^ j[£ 

. mmmm^^ iz^mmw 4 7 :^^mm^n. ^mmv 4 7 x <^ x mm mm:i^m§:ii ^ 4 e 

(i. mj|Eift}*?gSttlH54 3i^tCT^^>^4l(7)rt;g®J:»9B6PiLfc^ 

l2ll{c:^-rJ:5t;i#^M«4 7{^. mmyy^h4 2<D^mm:^^m^j:^&Lm^^X. y =7 ^ 
Y 4 2 CO it A. o T ^ PS *5 ^ sa ^ n T V> ^ o 

[ 0 0 3 5 ] 

**Jtecoff^fl§T-ti, y:=L — =i>-<-r4 0(^:io(t5:7^^ h4 20P^MI^;i5^/^6{4g 

icr. ^^^4 l/^V^L:7^-|' h4 2l^$PfC. /^X4 iF^J^ffiiJJ;9:75-r h4 2^jg^{C;&^ 

xv^^. #gfe?^SJ^^tU?L4 9{i€-S^«^4 7 tutea»ffl«fe^f^SSt:tSl54 
WW.^ . H0f5gfeJ^?i$gttffl54 3^:fift^^tLfc:yt^T':7^-r 1^4 2 9V mm X ^ y ^ ^) — 
SB3 0±<^oa^^^B{^l^^tTii:i^pft^±l^'^^aSffl?5fe#^SS5r)^eLTv^S, 
[ 0 0 3 6 1 

^^^4 1 (Dt^U\^\%. ^ <o^-)i^\z.^n^um^'i^m(Dy ^ — Y =f- =u--y' % 0 t^^X^fx^ 
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